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Claims 1 8 - 20 and 27 are rejected under 35 USC § 103(a) as being unpatentable over Hoshino, 
in view of Landers et al., as applied to Claims 8-17, above, and further in view^ of Ngan. 

Claims 18 - 20 are rejected under 35 USC § 103(a) as being unpatentable over Colgan et al., 
in view of either Landers et al., Gelatos et al., or Hoshino, as applied to Claims 12, 13, and 16, 
above, and further in view of Ngan. 

Please amend the application as follows: 
IN THE SPECIFICATION: ^ ^ 

Page 4fline 7, ^or to ^^crystallogr^phic*', please delete "{111}" and insert - - <1 1 1>- 
line dffprioT to "conteiitCplease delete "{\i^y\md insert - - <1 1 \^>Cand, 
line 12fprior to "crystdfCplease delete "{11 If^Cand insert - - <1 -.; 
Page 5,-41116 1 , a^^"aluminum", pleaise delete "{11 vf\^^^s^rX - - <1 tV>^'\ 

line 14fprior to "crystal'-^fplease delete "{11 1}!', and insert - - <1 YV>^\ and, 
line 1 8^^r "high", please delete "{111 fCand insert - - <1 1 
Page 6, after line 17 and prior to line 18, please insert the following as a new paragraphs. 
- - We have also developed a method of producing a copper interconnect structure comprising a 
copper layer deposited over a barrier layer structure of the kind described above, comprising a Ta 
layer overlying a TaN^ layer, where the Cu <1 1 1> crystallographic content is at least 70 % of the Cu 
<1 1 1> crystallographic content which can be obtained by depositing the copper layer over a pure 
Ta barrier layer which is about 500 A thick. The method comprises the steps of : 

a) depositing a first layer of TaN^ having a thickness ranging from greater than about 50 A to 
about 1,000 A; 

b) depositing a second layer of Ta having a thickness ranging from about 5 A to about 500 A 
over the surface of the first layer of TaNj,; and 

c) depositing a third layer of copper over the surface of the second layer of Ta, wherein at least 
a portion of the third layer of copper is deposited using a physical vapor deposition technique, and 
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I wherein the substrate temperature at which the third layer of copper is deposited is less than about 

' 500°C. 

; Further, we have developed a method of producing a copper-comprising contact via structure 

comprising a copper layer deposited over a barrier layer structure of the kind described above, 

' comprising a Ta layer overlying a TaN^ layer, wherein the Cu <1 11> crystallographic content is at 

least 70 % of the Cu <111> crystallographic content which can be obtained by depositing said 
copper layer over a pure Ta barrier layer which is about 300 A thick. The method comprises the 
steps of: 

A' 

a) depositing a first layer of TaN^ having a thickness ranging from greater than about 10 A to 
about 300 A; 

b) depositing a second layer of Ta having a thickness ranging from about 5 A to about 300 A 
over the surface of said first layer of TaN^; and 

c) depositing a third layer of copper over the surface of the second layer of Ta, wherein at least 
a portion of the third layer of copper is deposited using a physical vapor deposition technique, and 
wherein the substrate temperature at which the third layer of copper is deposited is less than about 
500°C. 

In the method of producing a copper-comprising contact structure described above, a least 
a portion of the first layer of TaN^, or the second layer of Ta, or the third layer of Cu, or at least a 
portion of more than one of these three layers may be deposited using ion-deposition sputtering, 
where at least a portion of the sputtered emission is in the form of ions at the time the emission 
reaches the substrate surface, and where, typically 10 % or more of the sputtered emission is in the 
form of ions at the time the emission reaches the substrate surface. — 


Page 6,^inQ 21, affer "copper", please delete "{11 ^f^and insert - - <lTt>^- . 
Page^/Imi^4, aft^'high", please delete "{11 fy\ and insert"- - <1 H> - - . 
Page 12fline 16, ^cf^e^"tantalum", please delete "{002}", and insert - - <002> - -; and. 
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Page 15,- 


Page 1( 


lin&rfT^er "high", please delete "{1 H }", and insert - - <\'l 1> 
Page 13, aft^^^opper", please delete 1 l}'*Cand insert - - <1 H>"-^ and, 
line^^f^er^copper",'^Iease delete "{ 1 l^^fC^d insert - - <1 1 
line 1 Or^er "coppe^^^please'^ete " { 1 1 1 and insert - - <1 V(>^ 
ne fCafter "copper", please delete "{1 It^^and insert - - <1 11>^ 
ne er "coppep^please delete "{111 insert - - <1 1 1> - 

ne 2Q,'afCer "coppef*Cplease delete "{11 l-f\md insert - - <1 1 1>^ 


line Tiyptior to "crystallographic", please delete "{11 1}", and insert -■-<\\\> - -. 
Page 14<4ine^l5, piior to "intensity", please delete "{111 }^Cand insert - - <1 1 1> - -; 
line Ijgfprior to "CP^please delete "{11 1-fCand insert - - <rCl>- -; 
line 19,''prior to "orientation", please delete "{11 V^^'^and insert - - <\ll>-^ ; and, 
line 21fprior to "FWHIVfCplease delete " { 1 YffCand insert - - <1 1 1> - - . 
),'Ime 8, ^rior to "c^tallographic", please^elete " { 1 1^}^ midinsert - -<111>--; 
inel3^ftei^"Cu'Cplease delete "{ 1 1 1 }", and insert - - <1 1 \> --\^ 
ine 1 Sf^er "CifCplease delete "{111 fCand insert - - <1 1 1 > --y^ 
ine 2ef^er "Cu^^^please delete " { 1 Uf^^d insert - - <1 1'1>-^ 


ne 25, after "Gtf please delete "{111 )^aIJd'insert - - <1 1 l>-^^>afid 
ne 24<'after "Cu'^Tplease delete "{1 1 1 }", and insert - - <1 1 1> - - . 


ne 3, after "Cu", ple^e delete "{ 1 1 1 and insert - - <1 1 1> 
ne Sfafter^Cu", ple^sedelete "{1 1 l}",'andhisert - - <1 1 1> - -; 
ne 1 ir^d- "Cu"rpjie delete "{11 IfC^insert - - <1 1 1 


ne 


1 4, after Xu", please delete " { 1 1 1 and i 



line IS^^er "cpp^er", please delete "{11;^", and insert - - <1 1 l>*^<and 
lin^, after"high", plgase delgte "{fl 1 }", and insert - <1 li 



Page 23 (abstract), line 22; after "high", please delete "{ 1 1 1^, and insert - - <1 1 1> - -. 


